Drug Reaction with Eosinophilia and Systemic Symptoms (DRESS) is a drug reaction that causes peripheral eosinophilia and primarily renal and hepatic insufficiency and dysfunction of other visceral organs with skin rash as noticeable symptom. Early diagnosis and discontinuation of the culprit drug along with rapid treatment are required to reduce mortality rate. Herein, a case of allopurinol-induced DRESS syndrome is presented in which the patient was resistant to medium dose systemic steroid therapy and was treated with pulse steroid and IVIG treatment successfully. Pulse steroid therapy may be an alternative treatment option in refractory DRESS syndrome.
INTRODUCTION
"Drug Reaction with Eosinophilia and Systemic Symptoms" (DRESS) is a drug reaction that causes peripheral eosinophilia and primarily renal and hepatic insufficiency and dysfunction of other visceral organs with skin rash as noticeable symptom. Miscellaneous drugs such as anticonvulsants, sulphonamids, dapson, allopurinol, minocycline, fluoroquinolone, and gold salts may cause this reaction. The symptoms are initial fever manifestation, skin rash, lymphadenomegaly, lymphocytosis, and eosinopilia, which emerge within in 2-8 weeks after the therapy (1) (2) (3) . The other symptoms include primarily hepatic, renal, cardiac, and pulmonary failure. The mortality rate of the disease is higher than 10%, which is usually caused due to hepatic failure. Skin findings vary from maculopapular rash to erythroderma.
Rash, fever, and visceral organ failure are the major manifestations of the disease, which can also be seen primarily in infections and many other diseases. The early and accurate differential diagnosis of DRESS syndrome is important because of organ failures and skin symptoms (4) . Although allopurinol-induced DRESS syndrome generally responds to corticosteriod therapy, there could be some cases resistant to steroid. Herein, a case of allopurinol-induced DRESS syndrome is presented in which the patient was resistant to steroid therapy but responded to IVIG and pulse steroid treatment, as given in the literature.
CASE PRESENTATION
A 45-year-old woman with extended skin rashes on the body surface and fever was admitted to our clinic. Her body temperature and blood pressure were 39°C and 120/80 mmHg, respectively. She had edema and maculopapular rash on face, erytematous maculopapular and locally targetoid rash on neck and trunk, membranous secretion on conjunctiva, superficial ulcerations on oral mucosal surfaces, and fissures and hemorrhagic crusts on lips ( Figure 1 ). There were locally targetoid and consolidated erytematous macular rash on forearms, legs, and back. There was no lesion on palmoplantar regions. Her medical history included bipolar effective disorder for 28 years, type 2 diabetes mellitus for 15 years, and chronic renal insufficiency for 6 months; she had been consuming lithium and oral antidiabetic drugs for these diseases. Additionally, she started allopurinol dosage of 300 mg/ day 15 days ago.
Eosinophilia (15.5%), trombocytopenia (124 000 uL), increase in hepatic transaminases (ALT 108 U/L, AST 44 U/L, GGT 430 U/L) and renal function parameters (creatinine 1.26 mg/dL, urea 77 mg/dL), and inflammatory markers (erytrocyte sedimentation rate and C-reactive protein) were also observed. No infectious focus relating to fever could be determined. Viral markers such as anti-HCV, HBSAg, anti-Hep B IgM, anti-CMV IgM, and anti EBV IgM were negative. The blood and urine cultures were also negative. Superficial ultrasound examination revealed 2 cm size lymph nodes in both axillary and in-guinal regions. Her echocardiography and electrocardiogram were normal. The histological view of punch biopsy revealed patterns of interphase reaction, including lymphocyte egzocytosis, basal liquefactive changes, epidermal necrosis indicating Steven-Johnsons syndrome/toxic epidermal necrosis, and dermal perivascular inflammation composed of lymhocytes, histiocytes, and eosinophil leukocytes (Figure 2a, b) .
The patient was diagnosed with allopurinol-induced DRESS syndrome in accordance with these clinical and histophatological findings, so the use of allopurinol was stopped immediately. 1 mg/kg/day methylprednisolone therapy was started. She responded for the first 5 days but then her general state deteri-orated leading to increased fever, tachycardia, tachypnea, and hypotension. No infectious symptoms were found to explain this condition. It was assumed to be due to steroid resistance, and we gave intravenous immunoglobulin 0.5 mg/kg/day for 3 days together with 500/day mg pulse methylprednisolone for two days. On the second day of treatment, her general state was stabilized, the fever reduced, respiration became normal, and urine excretion was increased in addition to amelioration in hepatic and renal function parameters. On the third day of therapy, steroid dose was decreased to 1 mg/kg/day. After skin lesions dissolved, methylprednisolone dose was reduced and then stopped within 3 weeks. Her skin rash totally disappeared with fine desquamation on follow-up visits (Figure 3 ). Written informed consent was taken from the patient. No relapse was observed on follow-ups.
DISCUSSION
Drug Reaction with Eosinophilia and Systemic Symptoms syndrome is an acute and severe drug reaction presented with fever, systemic symptoms, marked eosinophilia, and commonly maculopapular skin rashes with a wide range of clinical presentation variating from toxic epidermal necrolysis, erytema multiforme, exfoliative dermatitis to erythroderma (1, 2) . This condition develops within 2-6 weeks after starting the drug. It has 8-10% mortality ratio. The most initial finding is persistent fever. Facial edema and maculopapular skin rashes start from trunk and expand to face, and extremities are seen in 90% of the cases. In this case, there was fever resistant to antibiotics along with widely erytematous maculopapular polimorphous skin rash similar to the cases in other literature. DRESS syndrome affects many visceral organs, primarily liver and kidney. Mild increase in transaminases and haematological abnormalities such as eosinophilia and atypical lymphocytes are shown in half of the cases (4, 5) . In our case, increase in transaminases and eosinophilia is observed too but no atypical lymphocytes were seen in peripheral blood.
The most frequently responsible agents in DRESS syndrome are aromatic anticonvulsants (e.g., carbamazepine), allopurinol, sulphonamides, minocycline, other antibiotics, antiretroviral agents, and dapsone (1, 2, 4) . Allopurinol-induced DRESS syndrome occurs more frequently in older patients with renal dysfunction. It is suggested that in allopurinol-induced DRESS syndrome oxypurinol, a metabolite of allopurinol, is less excreted so it accumulates, then stimulates CD4 (+) and CD8 (+) T lymphocytes, and then increases interleukin 5 which triggers the inflammatory cascade stimulating eosinophils and therefore initiating tissue damage (6, 7) . In this case, chronic renal insufficiency might have facilitated the development of allopurinol toxicity. Singer and Wallace had established Allopurinol Hypersensitivity Syndrome criteria for evaluating allopurinol-related reactions (8) . In this case, in addition to the first two criteria, all of last criteria were positive.
Drug Reaction with Eosinophilia and Systemic Symptoms syndrome could mimic several disorders because of the involvement of various organs; therefore, it could be diagnosed solely by excluding many clinical entities. A standard scoring system was assessed with the study RegiSCAR, which was a polycentral study, to build a consensus on diagnosis. With this scoring system, cases can be classified as "definite DRESS, highly probable, probable DRESS, and no DRESS" (1).
In DRESS syndrome, liver and lymph node involvements are reported more frequently than cardiac and pulmonary involvements (2) . In this case, hepatic, renal, and haematological involvements were determined.
It is reported that reactivation of Ebstein-Barr Virus, HHV-6, HHV-8, and CMV might frequently worsen this condition, and the syndrome could be intensified with viral replication (1, 2, 4, 5, 8) . However, the viral markers were negative in our case.
The initial approach on DRESS syndrome should be to stop the use of the culprit drug. It is suggested to continue systemic corticotherapy for 6-8 weeks to treat skin and visceral infections and to prevent the relapses. IVIG, plasmapheresis, rituximab, and valgancyclovir are recommended in the cases resistant to corticosteroid therapy (8) (9) (10) . It is shown that IVIG therapy could be useful in DRESS syndrome triggered by anticonvulsants (11, 12) . To the best of our knowledge, usage of IVIG therapy in allopurinol-induced DRESS syndrome has not been reported in the literature yet. In this case, because of the resistance to steroid therapy, 0.5 mg/kg/ day IVIG therapy was given for 3 days and 500 mg/day pulse methylprednisolone for 2 days. From the second day of this regimen, clinical and laboratory findings were ameliorated rapidly. 
